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Abstract 
The objective of this paper is to develop a thorough understanding of the evolution of automation techniques 
throughout its time span. To achieve this, a literature review followed by classification schemes and simple Meta 
analysis have been presented in this paper. The literature review was based on journals collected for the study. A total 
of 234 articles were selected for the study. The study yielded 37 variables which formed the basis of classification 
schemes. The first classification scheme was conceptual while the second was functional. The entire study was 
grouped into these classification schemes. The classification schemes were the foundations for performing simple 
Meta analysis. The analysis was done under three categories, according to classification schemes, according to year 
of publication and according to journals. The results show various trends of automation throughout the years. In the 
end, the results are discussed in detail and future areas of research are identified.    
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1. Introduction 
Automation as a concept did not have a strong foothold in the industrial sector until after the industrial revolution in 
the 19
th
 century. With automation, came the revolution of industries, manufacturing sector in particular. Developed 
with the introduction of concepts of neural networks and genetic algorithms, automation has gained immense 
popularity and has become an indispensable part of many organizations. 
Throughout time, automation has changed its focus considerably from increasing productivity to improving quality 
of the product and most recently providing customer satisfaction. These goals have been successfully achieved 
through various tools of automation. These include not only machine but highly intelligent systems such as neural 
networks, distributed control systems, programmable logic controllers and robotics. Although automation has 
impacted the industrial sector as a whole, there are various dimensions that have surfaced which specifically 
illustrate the contributions of automation. These fields include technology, economics, organization and process 
oriented. Automation has played a major role in refining the technologies used in the industries today. It further gives 
scope for development of new technologies which are user friendly as well as more productive. The economic sector 
has been the most influenced field. Despite of various concerns about the initial cost of investment it can be safely 
said that automation has taken the world economy to a higher level. Labor force has been an important parameter in 
any organization. Man-machine relationship is quite complex and has posed trouble in successful implementation of 
automation. Not only this, automation has increased manifold the process parameters such as quality, volume of 
production and adaptability etc.   
Despite its immense benefits there are certain challenges which hamper its implementation process. Common belief 
is that by replacing man with machines, jobs are eliminated causing a considerable disinterest in adopting automation 
techniques for the industries. Another issue hampering the progress of automation in the industries is the risk factor 
associated with high cost of investment, especially in developing countries. 
The purpose of this paper is to study and analyze the contributions and effects of automation throughout time. The 
trends and developments in automation techniques are studied and they have been classified according to different 
schemes. This paper has been divided into five sections. Firstly, we introduce the term automation. Research 
methodology adopted for conducting our study has been explained in the next section. Thirdly, we classify various 
constituents of automation according to different schemes developed. Next, a simple Meta analysis is performed and 
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the result has been presented. Finally conclusions are derived from the study and the scope for further study can be 
suggested.  
 
2. Research Methodology 
The research methodology adopted to conduct the study revolves around the technique of Meta analysis. To apply 
this tool, data was collected related to automation techniques which were the focus of the study. A literature survey 
was conducted to explore the field of automation throughout its time span. The survey yielded 350 articles that were 
helpful in determining the constituents of automation. Next, an in depth study of these research articles was done to 
search for exploratory variables which defined the constituents of automation. In total, 83 variables were extracted 
from the literature. These variables were refined and checked for redundancy and 37 variables surfaced clearly. 
These variables were used to construct the information framework. These variables were grouped under four primary 
dimensions which described the nature of contribution made by them in the field of automation. 
This information framework formed the basis of our classification schemes used in the study. The classification 
schemes are both conceptual and functional in nature. The research papers were classified under time span and the 
areas of contribution. Having completed the classification of the literature, Meta analysis was performed. It is an 
important tool for systematic review that provides with the benefits of generalizing the study while also surfacing the 
variations and deviations in the field of research. Next, the results are displayed in form of tables and bar graphs. 
Further, conclusions have been drawn from the study conducted and scope of further study has been identified. 
It should be noted that while conducting the literature survey, only research articles which were relevant to the field 
of study were included as opposed to all the research papers of the journals considered. Further, only those journals 
which had a high impact factor were included in the study. Although the study cannot be claimed exhaustive, it can 
be concluded that the study forms a basis for thorough understanding of the field of study. 
  
3. Classification Schemes: 
On the basis of extensive literature review carried out on the concept of automation and its techniques, two 
classification schemes were developed, under which the articles reviewed were categorized. The first classification 
scheme is a conceptual and the second is a functional. 
The first classification scheme in Figure 1 focuses on the time span of developments in automation. The numerous 
developments and modifications that have taken place in the field of automation are identified and categorized in this 
classification scheme. The 37 variables that were used to develop the information framework were clustered into four 
different categories according to the purpose or field of implementation in relation to automation. These categories 
included technological parameters, economical parameters, organizational parameters and process oriented 
parameters. The first category includes all the technical modifications taken place in the field of automation since its 
inception and the parameters that govern these changes. The technological changes vary from computer aided 
process controls to recent developments like artificial intelligence including tools such as neural networks and fuzzy 
logics. Further, concepts of flexibility and adaptability are also deep seated in the technological aspects of 
automation. The second category includes the parameters that influence the cost and cost effectiveness of 
implementing automation. The third category deals with the human involvement and their relationship with the 
machines. All parameters that affect the man machine interface are discussed under this category. The fourth 
category deals with the process governing parameters in automation that includes functionality, safety, machine life 
and many more. Each category is further sub divided into perceptions of each variable associated with the respective 
category. The whole scheme has been sorted into two broad time spans- early developments that included 
developments before the year 2005 and recent developments included the years from 2005 to 2012. The changes 
developed in the two time spans show remarkable differences. For instance, early developments show a great deal of 
emphasis on the economic aspects of automation than in the latter years which focus mainly on the cognitive aspects 
of automation. Also, recently more emphasis is laid on improving man machine relationship.  
The second classification scheme in Figure 2 views automation from a commercial point of view. Here, the variables 
along with their primary dimensions are categorized according to the functions performed by them in the industries 
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they are applied in. A thorough examination of the Indian industries was done to enlist all the industries of India 
providing both products and services to the masses. A total of 27 fields were enlisted. These were categorized into 
three main categories- industrial sector, office automation and cognitive automation. The industrial sector involves 
manufacturing, textile and other industries which utilize automation mainly on the shop floor and provides products 
to the consumers. The automation mainly focuses on mechanization and cost effectiveness. The industries included 
in office automation include banks, media, retailing and telecommunication. They provide services to the customer. 
Thus accuracy and speed are the governing factors which are reflected in the variables associated with this category.  
The cognitive automation includes sectors such as software, education and hospital where highest level of 
automation is required. Artificial intelligence plays an important role in these sectors. The ability of machines to 
think like humans and take decisions is a key factor in this type of automation.  
 
4. A Simple Meta Analysis 
The analysis was based on the classification scheme developed, the year of publication of articles and the 
contributions of journals selected for the study. 
 
4.1 Distribution of articles by classification scheme 
According to the first classification scheme, the frequency distribution is shown in the table 4.1. It can be seen that 
there are equal number of article in both time spans although the time span for recent developments is quite less as 
compared to early developments. This shows that recently the field of automation has captured the interest of more 
and more researchers. The wide areas of research available in this field that have emerged recently can also be 
considered a contributing factor. It is also noticed that the technological parameters have most contribution amongst 
all dimensions of automation. These are followed by process governing parameters. Economic dimensions have the 
least contribution amongst all dimensions. 
 
4.2 Distribution of articles according to year of publication  
This distribution has been shown in the Figure 3. To create the distribution, a class interval of two years is selected. 
The distribution clearly shows that up to 1990 there was not enough research being done in the field of automation. 
With advancement in technologies in the last eight years (since 2004), automation emerged as a frontrunner in 
revolutionizing the manufacturing sector. Since then vast amount of research has been done in this field which has 
opened new areas for researchers to explore.   
 
4.3 Distribution of articles Journal wise 
In our literature review a total of 234 articles were collected from 99 journals. This distribution was created to 
identify the contribution of each journal in the area of our research in terms of number of related articles published in 
the journal. As is clear from the table the journal "Assembly Automation" has the highest contribution. It is also 
observed that journals related to manufacturing and robotics have the highest contribution. This trend is expected 
since automation is predominant in shop floors and is closely linked with robotics and computer aided manufacturing. 
Fields such as management and energy have the least contribution. The distribution of articles according to Journals 
is shown in table 4.2. 
 
5. Conclusion and Scope for further study 
From the study it is observed that most of the research work in the field of automation was done after the year 2004. 
This may be attributed to the fact that by then, both the need and the means were sufficient enough to boost the 
research in this field. Immediate spurt in the number of articles published in recent years shows that automation is a 
widely sort after field of research. Also, discussing the dimensions of automation that were identified in the literature 
review, it is clear that the technological dimensions are predominant over the other primary dimensions. This is due 
to the fact that technological advancements have been the driving force behind the evolution of automation 
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There were many unexplored areas such as lack of mathematical model that were surfaced during the study as well 
as during Meta analysis. These are opportunities for the future researchers to work upon. Finally, the review cannot 
be claimed exhaustive but is sufficient to provide a clear understanding of the automation concept and techniques. It 
provides a foundation for further research in this field. This analysis can be used as a reference to determine the areas 
that still need exploring and further study.  
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                  Figure 3: Shows the distribution according to year of publication 
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